Abstract: Aim. A residual mediastinal thyroid ("forgotten goiter") is a well-known, though uncommon, complication of total thyroidectomy.
Introduction
The term forgotten goiter indicates the presence of residual thyroid tissue following mediastinal surgery for total thyroidectomy. This condition, usually due to "guilty forgetfulness", has a reported frequency between 2% and 16% in large series [1] [2] [3] . The treatment, usually technically demanding, requires careful preoperative planning aimed particularly at the identification of the correct surgical approach.
Materials and methods
As part of a series conducted between 2005 and 2010, of 2946 thyroid resections (of which 321 were cervicomediastinal goiters), we observed three cases of forgotten goiter.
The forgotten goiter: casuistic contribution and considerations for the choice of surgical approach.
CASE # 1
F.B. 56-year-old female. In 1990 she had a partial excision of a thyroid follicular adenoma. In 2002 she had surgical excision of a cervical swelling, which was confirmed histologically to be composed of thyroid tissue. In 2007, following recurrence of the swelling, an ultrasound was performed. A CT neck and chest showed "right cervical swellings, thyroid uninhabited, vascularized solid tissue in the mediastinum with colliquiative phenomena, nodular lesions with loading of the lower lobe of the right lung." The thyroid scan showed residual parenchyma at the left lobe with a small but widespread localization of the tracer in the sternum. In 2008 they proceeded to dissect the right laterocervical lymph chain whose histology showed the presence of metastases of follicular carcinoma. The patient first came to our attention because the large volume of tissue contained in the mediastinum was unresponsive to radioiodine treatment. During hospitalization in our department, a preoperative chest CT was performed (Figure 1a -b) with evidence of " richly vascularized solid tissue located in the thyroid bed, on the right and medial side, with retrosternal and mediastinal growth (the latter much larger, and extending to the carina), and the presence of 2 nodules in the lower lobe of right lung."
INTERVENTION (oro-tracheal intubation with a Robertshaw double-lumen catheter, ventilated on the left).
Longitudinal total median cervicosternotomy. Operative findings were a thyroid neoplasm that originated from the residual right lobe of the thyroid gland and descended into the anterior, middle and posterior mediastinum with two large offshoots. The tumor did not infiltrate the surrounding tissue. The mass could not be removed entirely through the anterior approach. For this reason we proceed with excision of the only cervical and anterior mediastinal portions by completion thyroidectomy and dissection of the mass from the left innominate vein, from the innominate artery and from the trachea ( Figure  2 ). The tumor was cut between the anterior and middle mediastinum, and caudal innominate artery. We placed a 28 Ch drain in the anterior mediastinum and a Redon suction drain in the neck. Right posterolateral thoracotomy was performed on the upper edge of the fifth rib, without resecting it. It confirmed the presence of bulky heteroplasia occupying Barety's space ( Figure 3 ). We opened the mediastinal pleura and performed complete excision of the mass descending from the neck, by preparation of the azygos vein, the vagus nerve, the trachea and the right inferior laryngeal nerve (Figure 4 -5). We had found a pulmonary nodular lesion of the lower lobe, basal lateral segment of about 1 cm, and a perifissural micronodule of the apical segment of lower lobe. So we performed an atypical resection with an Endopath 45 stapler of the l nodular lesion of basal lateral segment and an excision of the micronodule by pneumotomy and enucleation. The pneumotomy was sutured with interrupted stitches. We controlled hemostasis and air leakage. We placed two 28 Ch drainage tubes, and the thoracotomy was closed in layers.
CASE # 2
D.G.P., a 46-year-old, had a reported total thyroidectomy for multinodular goiter in 1993. In the absence of symptoms, occasional radiological surveillance showed "marked right mediastinal flare. "A subsequent CT neckchest showed "the presence of the left lobe of the thyroid with retrosternal protrusion, 96 mm x 67 mm, which posteriorly displaces the aortic arch and the root of the great vessels; as well as a further protrusion into the posterior mediastinum". Thyroid scintigraphy demonstrated a lack of uptake of radium tracer.
INTERVENTION (oro-tracheal intubation with a Robertshaw double-lumen catheter ventilated on the left).
Anterior cervicotomy over the previous incision. There was a formation of parenchymatous consistency extending below the left clavicle that appeared fixed. After unsuccessful excision, even following initial expansion of the incision with a split sternotomy, a longitudinal total median sternotomy was performed . The mass, now better exposed, showed richly vascularized adhesions consistent with inflammation. Excision of diseased tissue was only performed after opening the pleural cavity.
CASE # 3.
M.P., a 48-year-old, Had a total thyroidectomy in 1994. Following right cervicobrachialgy, performed subsequent cervical MRI scan demonstrated evidence of a massive neoformation in the anterior region of the neck. Chest CT scan showed " thyroid multinodular goiter, 10 cm x 4.5 cm x 6.5 cm, to the right of the midline with contralateral dislocation of the trachea and vascular structures.
INTERVENTION (oro-tracheal intubation with a Robertshaw double-lumen catheter ventilated on the left).
An anterior cervicotomy over the previous incision was performed. This showed residual thyroid tissue of about 10 cm in diameter, which occupied the anterior superior mediastinum. Isolation of the mass was achieved by digital maneuver.
Results
There were no intraoperative complications. In no cases were dysphonia or permanent hypocalcemia observed. All three patients were prescribed antibiotic prophylaxis [4] . Discharge occurred on the eighth postoperative day in the first case, on the sixth postoperative day in second case, and on the third postoperative day in the third case. Histological examination showed, in the first case, follicular adenoma with extensive areas of sclerosis and calcific foci and metastases of follicular carcinoma, as well as follicular carcinoma in resected sections of lung parenchyma. In the remaining two cases, the thyroid was the focus of nodular hyperplasia and cystic degeneration, in the absence of cells cancer. All patients are currently in good health, with the patient from the first case study remaining disease-free.
Discussion
The presence of residual thyroid tissue after total thyroidectomy is a known occurence [5] [6] [7] . Some considerations, however, are necessary to understand the pathogenesis. Rohler identifies the cause of the incomplete removal of cervico-mediastinal goiter in the accidental stripping of immersed component, during the maneuvers of cervical dislocation, the event would occur more easily in goiters or hourglass shaped cluster. This mechanism is confirmed by the subsequent intraoperative finding of vascularization originating from the cervical focus [8] . In 5% of cases, however, a forgotten goiter can be attributed to ectopic thyroid tissue ab initio [9] . The vascularization to endothoracic origin (aorta, innominate artery , internal mammary artery, intercostal artery) betrays the nature of the originally mediastinal pathology [10] . Diagnosis by CT and / or MRI of the chest, highlight the indicative features of the nature of the thyroid mediastinal mass (regular contour, presence of calcifications, high density and intense intake of contrast medium) and provide information about the relational topography of the mass with its surrounding organs, which are useful in planning surgical excision [11] [12] [13] [14] . Of course, a history of previous thyroid resection is an essential element in the diagnosis. Thyroid scintigraphy may be negative both because of a possible lack of uptake, but also because of the absorption of low energy photons emitted by the tracer by the sternum and other surrounding tissues, before reaching the deep position of the glandular tissue [8] . The indication for surgery is intrinsic to the diagnosis, like any cervico-mediastinal goiter, even if there is degeneration tumor. The choice of the approach is determined by the relationship of pathological tissue with the mediastinal structures. The simple cervicotomic approach would be preferable because it is less traumatic, although it may be difficult due to the loss of the usual cleavage planes. Such a surgical route, however, may not always be feasible. Unlike in the cervico-mediastinal goiter, in fact, the technique of cranial dislocation may not be feasible, and it is logical to expect that residual tissue can be fixed firmly in place by a deep mediastinal adhesions -the result of previous surgery. In these cases, moreover, are to be proscribed the maneuvers of "morcellation" or continuous haulage since the possible fragmentation of the thyroid tissue would further seed the disease. Besides, in cases of true ectopic goiter, the vascular pedicles to the endothoracic source may be difficult to control through the thoracic outlet [15] . The cervicosternotomy (total longitudinal sternotomy and simple sternal split) is the access route preferred by most authors [4, 9, 12, 16] . This approach allows adequate exposure of the anterior vascular mediastinal structures and facilitates the control of possible bleeding with limited trauma. In addition, this access route, even if not planned preoperatively, may supplement the cervicotomy extemporaneously and quickly, with the potential for extension (by simple sternal split or sternotomy) based on requirements. The thoracotomy needs preoperative planning, given the need for preparing new operative fields, excluding a lung with a suitable double lumen tube, and the need for dedicated specialist technical support. Surgical access, usually through the fifth intercostal space with a posterolateral incision, is performed from the right side. In this case the arch of the azygous vein, difficult to control through the sternum split, may be exposed to iatrogenic injury. Instead, through thoracotomy, the mediastinal surface is fully exposed and the vascular anatomical structures are readily controllable in the event of accidental injury. It is also possible to treat any concomitant ipsilateral pleuropulmonary diseases. Compared to the cervicosternotomy, however, this solution has some disadvantages such as surgical trauma, violation of the pleural cavity and greater postoperative pain.
Conclusion
In the presence of a mediastinal forgotten goiter, in our opinion, meticulous planning of every aspect is essential. An appropriate preoperative imaging study provides the necessary information that pertains to the endomediastinic development and anatomical relationships. The initial approach must be cervicotomic. According to us, when this results in inadequacy of exposure an enlargement of the sternotomy should be performed without delay because a mediastinal vascular injury can quickly make the situation dramatic. The necessity of thoracotomy, conversely, should never be a surprised but rather the result of evaluation in the pre surgical phase.
